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(57) ABSTRACT 

A method of joining textile elements and an article formed 
by joined elements is disclosed. The method includes bond 
ing together textile elernents through the use of an adhesive 
element and the application of heat and pressure. The 
method also includes joining the bonded textile elements to 
another textile element to create an aesthetic functional 
article. 
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COMPOSITE ARTICLE JOINED WITH AN 
ADHESIVE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of and 
claims bene?t to US. application Ser. No. 10/382,798 ?led 
Mar. 5, 2003. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a method for 
joining textile elements. The invention concerns, more par 
ticularly, a method of utilizing a polymer adhesive to join 
textile elements in applications such as apparel. 

[0004] 2. Description of Background Art 

[0005] Textiles may be de?ned as any manufacture from 
?bers, ?laments, or yams characteriZed by ?exibility, ?ne 
ness, and a high ratio of length to thickness. Textiles 
generally fall into tWo categories. The ?rst category includes 
textiles produced directly from Webs of ?bers by bonding, 
fusing, or interlocking to construct non-Woven fabrics and 
felts. The second category includes textiles formed through 
a mechanical manipulation of yam, thereby producing a 
Woven fabric. 

[0006] Yarn is the raW material utilized to form textiles in 
the second category. In general, yarn is de?ned as an 
assembly having a substantial length and relatively small 
cross-section that is formed of at least one ?lament or a 
plurality of ?bers. Fibers have a relatively short length and 
require spinning or tWisting processes to produce a yam of 
suitable length for use in textiles. Common examples of 
?bers include cotton and Wool. Filaments, hoWever, have an 
inde?nite length and may merely be combined With other 
?laments to produce a yam suitable for use in textiles. 
Modem ?laments include a plurality of synthetic materials 
such as rayon, nylon, polyester, and polyacrylic, With silk 
being the primary, naturally-occurring exception. Yarn may 
be formed of a single ?lament (conventionally referred to as 
a mono?lament yarn) or a plurality of individual ?laments. 
Yarn may also be formed of separate ?laments formed of 
different materials, or the yarn may be formed of ?laments 
that are each formed of tWo or more different materials. 
Similar concepts also apply to yarns formed from ?bers. 
Accordingly, yarns may have a variety of con?gurations that 
generally conform to the de?nition provided above. 

[0007] Separate textile elements, Whether classi?ed Within 
the ?rst or second category, are often joined to produce a 
variety of consumer articles, including apparel, for example. 
Conventionally, the textile elements are joined through 
stitching, Which is the interWeaving of a yarn through tWo or 
more textile elements to secure the textile elements together. 
Although stitching may be accomplished by hand, Which is 
recogniZed as a labor-intensive and inef?cient process, seW 
ing machines are generally utiliZed to stitch the textile 
elements together, thereby forming a seam betWeen the 
textile elements. 

[0008] Stitching is the most prevalent method of joining 
textile elements in modern industry. The process of stitching 
and the resulting stitched area, hoWever, are subject to 
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certain limitations. For example, seWing machines are gen 
erally con?gured to form a linear or gradually curving seam, 
rather than highly-curved or angular seams, thereby limiting 
the con?guration of the resulting product. In addition, the 
edges of the textile elements may unravel if not properly 
surged, hemmed, or turned during the stitching process, 
Which adds technical dif?culty to the stitching process and 
may result in defective articles if not properly executed. 
Furthermore, many seams may include three or more layers 
of textile, due to hemming or turning of the textile elements, 
Which increase the thickness of the seam and may represent 
areas of discomfort in the article. 

[0009] As an alternative to stitching the edges of textile 
elements together, Bemis Associates, Inc. of Shirley, Mass., 
United States manufactures polymer heat seal seam tapes 
that may be utiliZed to reinforce seams, replace stitching, 
bond labels and embroidery to garments, and prevent fray 
ing, for example. The seam tapes are thermoplastic polymers 
that may be applied by commercially-available taping 
machines and join textile elements formed of a variety of 
materials, including polyester, cotton, and blended fabrics 
that include both polyester and cotton ?bers, for example. 

SUMMARY OF THE INVENTION 

[0010] The invention is a method of joining a ?rst textile 
element and a second textile element. As an initial step in the 
method, the ?rst textile element, the second textile element, 
and an adhesive element are provided. A ?rst bond is then 
formed betWeen the ?rst textile element and the adhesive 
element to de?ne a bonded area and an unbonded area. An 
aperture is then de?ned in the ?rst textile element and the 
adhesive element by removing at least a portion of the 
bonded area. Finally, a second bond is formed betWeen the 
second textile element and the bonded area, thereby joining 
the ?rst textile element and the second textile element. 

[0011] The ?rst textile element is generally larger than the 
second textile element and the adhesive element. In one 
con?guration, the second textile element and the adhesive 
element are formed to have substantially similar dimensions. 
The relative siZes of the various elements leads to a structure 
Wherein the adhesive element and second textile element are 
located in a spaced relationship With edges of the ?rst textile 
element. Accordingly, the position of the second textile 
element is generally Within an interior portion of the ?rst 
textile element, rather than on an edge of the ?rst textile 
element. In other con?gurations, hoWever, the second textile 
element and the adhesive element may have different dimen 
sions, and the second adhesive element may be located on an 
edge of the ?rst textile element. In yet other con?gurations, 
a third textile element may be formed to have similar 
dimensions as the adhesive element and both joined to the 
second textile element that, in turn, may be joined or bonded 
to the ?rst textile element. 

[0012] The primary purpose of the adhesive element is to 
form a bond With the textile elements, thereby joining the 
textile elements. In an exemplary embodiment, by con?g 
uring the second textile element and the adhesive element to 
have similar dimensions, and by de?ning the aperture Within 
the bonded area, the adhesive element is shaped and siZed to 
contact at least the perimeter of the second textile element to 
form the second bond. 

[0013] The bonds betWeen the adhesive element and the 
textile elements are generally formed through heat and 
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pressure, but may also be formed through radio frequency or 
ultrasonic bonding processes. The amount of heat and pres 
sure applied to form the bonds depends upon the speci?c 
material utiliZed for the adhesive element, Which may be a 
thermoplastic polymer, such as polyurethane, polyamide, 
polyester, polyole?n, or other suitable material. In general, 
the heat and pressure induces the adhesive element to 
in?ltrate the structure of the textile elements. Upon subse 
quent cooling, the adhesive element becomes securely 
bonded to the textile elements. 

[0014] The advantages and features of novelty character 
iZing the present invention are pointed out With particularity 
in the appended claims. To gain an improved understanding 
of the advantages and features of novelty, hoWever, refer 
ence may be made to the folloWing descriptive matter and 
accompanying draWings that describe and illustrate various 
embodiments and concepts related to the invention. 

DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing Summary of the Invention, as Well 
as the folloWing Detailed Description of the Invention, Will 
be better understood When read in conjunction With the 
accompanying draWings. 

[0016] FIG. 1 is a plan vieW depicting a ?rst surface of an 
article formed in accordance With a method of the present 
invention. 

[0017] FIG. 2 is a plan vieW depicting a second surface of 
the article. 

[0018] FIG. 3 is a cross-sectional vieW, as de?ned by lines 
3-3 in FIGS. 1 and 2. 

[0019] 
article. 

[0020] FIG. 5 is a plan vieW of an article of apparel 
formed in accordance With the method. 

[0021] FIG. 6 is a plan vieW of a ?rst textile element, a 
second textile element, and an adhesive element in accor 
dance With a ?rst step in the method. 

FIG. 4 is an exploded perspective vieW of the 

[0022] FIG. 7 is a side elevational vieW of the ?rst textile 
element, adhesive element, and a bonding apparatus prior to 
a second step in the method. 

[0023] FIG. 8 is a plan vieW of the adhesive element 
bonded to the ?rst textile element in accordance With the 
second step in the method. 

[0024] FIG. 9 is a plan vieW of the ?rst textile element and 
the adhesive element in accordance With a third step in the 
method. 

[0025] FIG. 10 is a side elevational vieW of the ?rst textile 
element, second textile element, adhesive element, and a 
bonding apparatus prior to a fourth step in the method. 

[0026] FIG. 11 is a plan vieW of another article formed in 
accordance With the method of the present invention. 

[0027] FIG. 12 is a plan vieW of yet another article formed 
in accordance With the method of the present invention. 

[0028] FIG. 13 is an exploded vieW of another article 
formed in accordance With the method of the present inven 
tion. 
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[0029] FIG. 14 is an isometric vieW of the article of FIG. 
13 formed in accordance With the method of the present 
invention. 

[0030] FIG. 15 is an isometric vieW of the article of FIG. 
13 formed With another article in accordance With the 
method of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Introduction 

[0031] The folloWing discussion and accompanying ?g 
ures disclose a method of joining a ?rst textile element and 
a second textile element in accordance With the present 
invention. 

[0032] The method may be incorporated into the manu 
facturing of a plurality of products to provide joined textile 
elements. Prior to discussing the method, hoWever, the 
structure of an article 10 and another article 10a, Which are 
both formed in accordance With the method, is disclosed to 
provide a greater understanding of the various elements and 
the con?guration of the elements that are utiliZed in the 
method. FolloWing the discussion of the method With 
respect to article 10, a pair of articles 10b and 10c are 
disclosed to demonstrate variations upon the speci?c method 
utiliZed to for article 10. 

[0033] Article 10 is depicted in FIGS. 1-4 as a generally 
layered structure that includes a ?rst textile element 20, a 
second textile element 30, and an adhesive element 40. First 
textile element 20 includes an outer edge 21, an inner edge 
22, and an aperture 23. Outer edge 21 de?nes a periphery of 
?rst textile element 20 and is depicted in FIGS. 1-4 With a 
rectangular shape. Acomponent having the general structure 
of article 10 may be incorporated into a plurality of products. 
Accordingly, the speci?c shape of ?rst element 20, and outer 
edge 21 in particular, may vary signi?cantly depending upon 
the particular application intended for article 10. Inner edge 
22 de?nes aperture 23 and is positioned in a spaced rela 
tionship With outer edge 21, thereby locating aperture 23 in 
an interior portion of ?rst textile element 20. Inner edge 22 
and aperture 23 are depicted in FIGS. 1-4 as having an ovate 
shape. As With outer edge 21, hoWever, the shape of inner 
edge 22 and aperture 23 may vary signi?cantly depending 
upon the particular application intended for article 10. 

[0034] Second textile element 30 includes an outer edge 
31 that de?nes a periphery of second textile element 30. The 
con?guration of second textile element 30, and outer edge 
31 in particular, is proportional to aperture 23, but the 
dimensions of second textile element 30 are greater than the 
dimensions of aperture 23. Accordingly, the shape of second 
textile element 30 is similar to the shape of aperture 23, but 
larger than aperture 23. Second textile element 30 extends 
over adhesive element 40 and aperture 23, thereby covering 
aperture 23 and forming a different area of article 10 that is 
adjacent to aperture 23. 

[0035] Adhesive element 40 is positioned betWeen ele 
ments 20 and 30 and forms a bond With each of elements 20 
and 30 to effectively join elements 20 and 30. Adhesive 
element 40 includes an outer edge 41, an aperture edge 42, 
and an aperture 43. Outer edge 41 coincides With outer edge 
31 of second textile element 30, and aperture edge 42 
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coincides With aperture edge 22 of ?rst textile element 20. 
Accordingly, adhesive element 40 is positioned at the inter 
face of elements 20 and 30, and adhesive element 40 is 
positioned entirely betWeen elements 20 and 30. Further 
more, aperture 43 coincides With aperture 23, as depicted in 
FIG. 3, to form an opening that extends through both ?rst 
textile element 20 and adhesive element 40. 

[0036] As Will become apparent in the discussion of the 
method, outer edge 31 and outer edge 41 may be formed 
simultaneously or separately through a die cutting operation, 
for example, so as to provide an equally proportioned and 
equally dimensioned shape to both second textile element 30 
and adhesive element 40. Similarly, aperture edge 22 and 
aperture edge 42 may be formed simultaneously to form 
apertures 23 and 43 With equal proportions and dimensions. 

[0037] First textile element 20 and second textile element 
30 may be any manufacture from ?bers, ?laments, or yarns, 
Whether natural or synthetic. Suitable textile materials for 
?rst textile element 20 and second textile element 30 are 
polyester, cotton, or blended fabrics that include both poly 
ester and cotton ?bers, for example. One purpose of the 
present method is to join textiles With different properties. 
Accordingly, ?rst textile element 20 and second textile 
element 30 may be formed from different ?bers. Alternately, 
?rst textile element 20 and second textile element 30 may 
display different thicknesses or degrees of abrasion resis 
tance, different degrees of air-permeability, or different 
colors, for example. 

[0038] Adhesive element 40 may be a thermoplastic poly 
mer that forms bonds With ?rst textile element 20 and second 
textile element 30 through the application of sufficient heat 
and pressure, thereby joining elements 20 and 30. Alter 
nately, adhesive element 40 may be a material that forms the 
bonds through radio frequency or ultrasonic bonding pro 
cesses, for example. With regard to the thermoplastic poly 
mer, the amount of heat and pressure applied to form the 
bonds depends upon the speci?c material forming adhesive 
element 40, Which may be polyurethane, polyamide, poly 
ester, polyole?n, or vinyl. Suitable thermoplastic polymers 
formed from these materials may be supplied by Bemis 
Associates, Inc. of Shirley, Massachusetts, United States. In 
general, the heat and pressure induces adhesive element 40 
to soften or melt so as to in?ltrate the structure of the textile 
elements. Upon subsequent cooling, adhesive element 40 
becomes securely bonded to each of ?rst textile element 20 
and second textile element 30. 

[0039] Article 10 has advantages over articles formed 
through conventional seWing techniques. As discussed 
above in the Background of the Invention, seWing machines 
are generally con?gured to form a linear or gradually 
curving seam, rather than highly-curved or angular seams, 
thereby limiting the con?guration of the resulting product. 
Article 10 includes second textile element 30 that has an 
irregular, non-linear shape that is effectively joined With ?rst 
textile element 20. As Will become apparent in the folloWing 
discussion, second textile element 30 may have any practical 
shape, Whether the shape includes angles, small-radius 
curves, or other complex features. 

[0040] With regard to the use of a conventional seWing 
machine, the edges of the textile elements may unravel if not 
properly surged, hemmed, or turned during the stitching 
process, Which adds technical dif?culty to the stitching 
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process and may result in defective articles if not properly 
executed. Aperture edge 22 and outer edge 31, Which 
generally form the edges located at the interface betWeen 
?rst textile element 20 and second textile element 30 are not 
surged, hemmed, or turned to prevent unraveling or fraying. 
Instead, adhesive element 40 in?ltrates the structures of ?rst 
textile element 20 and second textile element 30 adjacent to 
edges 22 and 31, respectively, and binds the relative posi 
tions of the various ?bers, ?laments, or yarns. Accordingly, 
adhesive element 40 serves the dual purpose of preventing 
unraveling and fraying and forming bonds With ?rst textile 
element 20 and second textile element 30. 

[0041] Seams formed through conventional seWing tech 
niques often include three or more layers of textile, due to 
hemming or turning of the textile elements, Which increases 
the thickness of the seams and may represent areas of 
discomfort in the article. In contrast, article 10 has a thick 
ness of tWo textile layers, ?rst textile layer 20 and second 
textile layer 30, Which provides a relatively thin seam. 
Depending upon the degree of heat and pressure applied in 
forming the bonds With adhesive element 40, hoWever, 
adhesive layer 40 may add a negligible increase in the 
thickness of the interface betWeen ?rst textile element 20 
and second textile element 30. 

[0042] An article 10a is depicted in FIG. 5 in order to 
provide an example of an application for textiles joined 
through the method of the present invention. Article 10a is 
an article of apparel, particularly a shirt, that includes a trunk 
section 11a and tWo sleeves 12a and 13a. Trunk section 11a 
incorporates a component that is analogous to article 10, as 
described above. Accordingly, trunk section 11a includes a 
?rst textile element 20a, a second textile element 30a, and 
an adhesive element 40a. First textile element 20a and 
adhesive element 40a form a plurality of apertures, and 
second textile element 30a is positioned behind the apertures 
and joined With ?rst textile element 20a on an interior 
surface of trunk section 11a. The combination of second 
textile element 30a and the apertures in ?rst textile element 
20a and adhesive element 40a form a design in article 10a, 
but may also be utiliZed to de?ne numbers. Accordingly, a 
single aperture With a shape corresponding With the shape of 
a number may be de?ned in ?rst textile element 20a and 
adhesive element 40a. 

[0043] Article 10a may be utiliZed, for example, as a 
ventilated article of apparel, thereby cooling the individual. 
First textile element 20a may be formed of a material that 
Wicks moisture aWay from the skin, thereby limiting the 
amount of moisture on the interior of article 10a. Second 
textile element 30a may be formed of a material, such as a 
mesh material, that provides a relatively high degree of 
air-permeability. During exercise, therefore, air may enter 
and exit the area betWeen article 10a and the individual by 
passing through second textile element 30a. 

[0044] Many conventional articles of apparel incorporate 
mesh materials to provide venting. In contrast With article 
10a, the mesh material of conventional apparel is often 
positioned betWeen other elements of the apparel and is 
joined With conventional seWn seams. 

[0045] Second textile element 30a, hoWever, is positioned 
Within interior portions of ?rst textile element 20a and has 
an irregular, non-linear shape that Would be dif?cult to 
ef?ciently reproduce With conventional seWing techniques. 
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Furthermore, second textile element 30a forms a functional 
graphic, Which operates to simultaneously ventilate article 
10a and provide an aesthetic appearance. 

[0046] Second textile element 30a is exposed by a plural 
ity of apertures in ?rst textile element 20a and adhesive 
element 40a. In manufacturing article 10a, an individual 
second textile element 30a may be utiliZed to extend across 
all apertures, or a plurality of second textile elements 30a 
may be associated With each of the plurality of apertures. 
Similarly, an individual adhesive element 40a may be posi 
tioned around the plurality of apertures. 

[0047] Accordingly, the speci?c structure of article 10a 
may vary signi?cantly Within the scope of the present 
invention. 

[0048] An article 10d is depicted in FIG. 15 in order to 
provide another example of an application for textiles joined 
through the method of the present invention. Article 10d 
represents an article of apparel, such as a shirt or jersey that 
includes a ?rst textile element 20d, a second textile element 
30d, and an adhesive element 40d that may be joined With 
a third textile element 60. The shape of the third textile 
element 60 is similar to the shape of the second textile 
element 30d, but slightly larger. The third textile element 60 
may de?ne an aperture 62 to permit the second textile 
element 30a' to be visible through the third textile element 
60. 

[0049] Referring to FIGS. 13 and 14, the third textile 
element 60 and adhesive element 40d are positioned over the 
second textile element 30d and joined With the second textile 
element 30d. As above With the previous embodiment, the 
combination of third textile element 60 and adhesive ele 
ment 40d With the second textile element 30d form a design 
in article 10d, such as a number as depicted in FIGS. 13-15. 
The design formed by the combination of the third textile 
element 60, adhesive element 40d, and second textile ele 
ment 30d may then be positioned over and joined to the ?rst 
textile element 20d, as depicted in FIG. 15. The adhesive 
element 40d may be used to bond the third textile element 
60 and second textile element 30a' to the ?rst textile element 
20d. Alternatively, the third textile element 60 and second 
textile element 30d may be embroidered onto the ?rst textile 
element 20d, using conventional seWing techniques. One 
skilled in the relevant art Will recogniZe that multiple shapes 
and designs of the articles and textile elements are possible 
and that even additional textile elements may be layered 
onto the article to provide the desired aesthetic appearance 
of the article or textile elements. 

[0050] As With the previous embodiment, the article 10d 
and textile element 20d may be utiliZed, for example, as a 
ventilated article of apparel, such as a mesh jersey, thereby 
cooling the individual. In addition, and in contrast to knoWn 
textile elements 30d that are conventionally made of a tWill 
fabric that does not promote ventilation, the textile element 
30d and any additional layered textile elements may also be 
a ventilated material, such as a mesh material, that provides 
a relatively high degree of air-permeability to cool the 
individual. In other Words, during exercise, air may enter 
and exit the area betWeen article 10d and the individual by 
passing through the ?rst and second textile elements 20d and 
30d, respectively. Moreover, the textile elements 20d and 
30d may be formed of a material that Wicks moisture aWay 
from the skin, thereby limiting the amount of moisture on 
the interior of article 10d. 
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[0051] Articles 10, 10a and 10d provide examples of 
structures produced through the method of the present 
invention. The folloWing discussion Will disclose the 
method in terms of the various components of article 10. 
One skilled in the relevant art Will recogniZe that concepts 
disclosed With respect to the method may also be applied to 
articles 10a, 10d, or any other article requiring textile 
elements to be joined, such as articles 10b and 10c, Which 
are disclosed beloW. 

[0052] The method includes four general steps. As an 
initial step in the method, ?rst textile element 20, second 
textile element 30, and adhesive element 40 are produced. A 
?rst bond is then formed betWeen ?rst textile element 20 and 
adhesive element 40 to de?ne a bonded area and an 
unbonded area. Apertures 23 and 43 are then de?ned in ?rst 
textile element 20 and adhesive element 40, respectively, by 
removing at least a portion of the bonded area. Finally, a 
second bond is formed betWeen second textile element 30 
and the bonded area, thereby joining ?rst textile element 20 
and second textile element 40. Each of the steps Will be 
discussed in detail in the folloWing material. 

First Step—Producing the Elements 

[0053] The ?rst step in the method is generally depicted in 
FIG. 6 and involves producing ?rst textile element 20, 
second textile element 30, and adhesive element 40. In 
general, ?rst textile element 20 is joined With other textile 
elements to form an article of apparel or other item of 
manufacture. Accordingly, ?rst textile element 20 should be 
produced to have a shape and siZe consistent With the 
particular application for Which article 10 is being manu 
factured. Similarly, the material from Which ?rst textile 
element 20 is produced should be appropriate for the par 
ticular application. As discussed above, the material may 
vary signi?cantly Within the scope of the present invention 
to include any textile. Alternately, ?rst textile element 20 
may have an unde?ned shape that may be cut to speci?c 
dimensions during other steps of the method or folloWing 
completion of the method. FolloWing the method, ?rst 
textile element 20 includes aperture 23. During the ?rst step, 
hoWever, aperture 23 is absent such that ?rst textile element 
20 has a continuous con?guration. 

[0054] Second textile element 30 and adhesive element 40 
are generally produced to have the same dimensions. 
Accordingly, second textile element 30 and adhesive ele 
ment 40 may be produced simultaneously or separately from 
sheet materials through a die cutting operation, for example. 
The rationale behind producing second textile element 30 
and adhesive element 40 to have the same dimensions 
relates to the ?nal con?guration of article 10, Wherein, outer 
edge 31 and outer edge 41 coincide. If adhesive element 40 
Were larger than second textile element 30, adhesive element 
40 Would be visible to the individual and may present a 
non-aesthetic appearance to article 10. If adhesive element 
40 Were smaller than second textile element 30, the polymer 
material forming adhesive element 40 may not in?ltrate the 
area adjacent to outer edge 31, thereby permitting unraveling 
or fraying of outer edge 31. With knoWledge of the limita 
tions discussed above, hoWever, second textile element 30 
and adhesive element 40 may be produced to have differing 
dimensions Within the scope of the present invention. 

[0055] The materials selected for second textile element 
30 may vary to include any of the materials suitable for ?rst 
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textile element 20. In general, ?rst textile element 20 and 
second textile element 30 are joined to provide a bene?t 
relating to a combination of the different materials. For 
example, ?rst textile element 20 and second textile element 
30 may have different colors or textures to provide a speci?c 
aesthetic appearance, or ?rst textile element 20 and second 
textile element 30 may be produced from different materials 
to enhance abrasion resistance in a speci?c portion of article 
10. In addition, second textile element 30 may be produced 
from a mesh material that forms a vent in article 10. 
Accordingly, the material selected for second textile element 
30 may vary signi?cantly Within the scope of the present 
invention to provide a different property to a portion of 
article 10. 

[0056] The materials selected for adhesive element 40 
may include any thermoplastic polymer, for example, as 
discussed above. Afurther consideration regarding adhesive 
element 40 relates to the manner in Which adhesive element 
40 is bonded With ?rst textile element 20 in the second step, 
described hereafter. In general, heat and pressure are applied 
to form the bond. If adhesive element 40 Were merely a 
thermoplastic polymer material, a portion of the polymer 
may bond With or otherWise engage the structure that applies 
the heat and pressure. In order to alleviate this possibility, a 
carrier sheet may be applied to one surface of adhesive 
element 40. The carrier sheet may be paper, a polymer 
having a higher melting temperature, or any other material 
that Would effectively prevent molten portions of adhesive 
element 40 from engaging the structure that applies the heat 
and pressure. 

Second Step—Forming the First Bond 

[0057] The second step in the method is generally depicted 
in FIGS. 7 and 8 and involves forming a ?rst bond betWeen 
?rst textile element 20 and adhesive element 40. With 
reference to FIG. 7, ?rst textile element 20 and adhesive 
element 40 are depicted as being positioned adjacent to each 
other and betWeen a surface 51 and a platen 52 of a bonding 
apparatus. Surface 51 may be a stationary component of the 
bonding apparatus upon Which ?rst textile element 20 and 
adhesive element 40 are placed. Platen 52, Which is heated 
to an appropriate temperature, then translates toWard surface 
51 and compresses ?rst textile element 20 and adhesive 
element 40 against surface 51. The combination of the heat 
and pressure supplied by platen 52 elevates the temperature 
of adhesive element 40 and ensures contact betWeen ?rst 
textile element 20 and adhesive element 40, thereby causing 
a portion of adhesive element 40 to in?ltrate the structure of 
?rst textile element 20. Upon subsequent cooling, a portion 
of adhesive element 40 solidi?es around the individual ?bers 
or ?laments in ?rst textile element 20, thereby forming the 
?rst bond. FIG. 8 depicts adhesive element 40 in a bonded 
relationship With ?rst textile element 20 folloWing the 
second step. 

[0058] The bonding apparatus depicted in FIG. 7 is 
intended to provide one example of a structure suitable for 
forming the ?rst bond. Alternately, surface 51 may be 
replaced by another heated platen, for example. Heat sup 
plied through conduction is not the only method for forming 
the ?rst bond. Radio frequency and ultrasonic bonding may 
also be utiliZed to form the ?rst bond, Which may require a 
substantially different type of bonding apparatus. 
[0059] The degree of heat utiliZed to melt adhesive ele 
ment 40 is primarily dependent upon the materials forming 
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?rst textile element 20 and adhesive element 40. As an initial 
consideration, the degree of heat should not melt or other 
Wise damage ?rst textile element 20 prior to the melting of 
adhesive element 40, unless such melting of ?rst textile 
element 20 is intended for forming the ?rst bond. This 
consideration aside, hoWever, the degree of heat and pres 
sure is generally related to the speci?c material forming 
adhesive element 40. For example, a temperature of 350° 
Fahrenheit and a pressure of 40 pounds per square inch that 
is applied for 15 seconds is generally suf?cient to form the 
?rst bond When adhesive element 40 is a polyurethane 
material. Similarly, a temperature betWeen 325 and 375° 
Fahrenheit and a pressure betWeen 60 and 80 pounds per 
square inch that is applied for a time betWeen 10 and 15 
seconds is generally suf?cient to form the ?rst bond When 
adhesive element 40 is a vinyl or polyamide material. 

Third Step—De?ning the Aperture 

[0060] The third step in the method is generally depicted 
in FIG. 9 and involves de?ning apertures 23 and 43 through 
?rst textile element 20 and adhesive element 40, respec 
tively. Apertures 23 and 43 have been discussed as separate 
apertures due to their formation through tWo separate ele 
ments. In effect, hoWever, the step of de?ning apertures 23 
and 43 provides a single aperture that extends through both 
?rst textile element 20 and adhesive element 40. 

[0061] A die cutting operation or any other operation 
suitable for removing a portion of adhesive element 40 and 
a corresponding portion of ?rst textile element 20 may be 
utiliZed to de?ne apertures 23 and 43. In general, apertures 
23 and 43 are de?ned in the portion of article 10 Where 
adhesive element 40 is bonded to ?rst textile element 20. 
During the second step, adhesive element 40 is bonded to 
?rst textile element 20, Which de?nes a bonded area and an 
unbonded area. The bonded area is, therefore, the portion 
Where ?rst textile element 20 and adhesive element 40 are 
bonded, and the unbonded area is the portion of ?rst textile 
element 20 that is not bonded to adhesive element 40. 
Accordingly, apertures 23 and 43 are de?ned through the 
bonded area. 

[0062] The general purpose of adhesive element 40 is to 
join ?rst textile element 20 and second textile element 30 
around apertures 23 and 43. Accordingly, apertures 23 and 
43 are de?ned in a manner that leaves a portion of adhesive 
element 40 extending entirely around aperture 23. The shape 
of apertures 23 and 43 may be proportioned to have the same 
shape as second textile element 30, but With lesser dimen 
sions. This con?guration ensures that apertures 23 and 43 ?t 
entirely Within the bonded area. The shape of apertures 23 
and 43 may also be such that the remaining portion of 
adhesive element 40 has a uniform Width betWeen edges 41 
and 42. Alternatively, many apertures may be de?ned 
through ?rst textile element 20 and adhesive element 40, as 
in article 10a. As another alternative, some articles may not 
require apertures, as in article 10d. As a result, the third step 
of the method is unnecessary. 

[0063] Adhesive element 40 may include a carrier sheet, 
as discussed above. During the third step of the method, the 
carrier sheet may be removed in order to prepare adhesive 
element 40 for bonding With second textile element 30 in the 
fourth step of the method. 
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Fourth Step—Forming the Second Bond 

[0064] The fourth step in the method is generally depicted 
in FIGS. 10 and involves forming a second bond betWeen 
second textile element 30 and adhesive element 40. With 
reference to FIG. 10, ?rst textile element 20, second textile 
element 30, and adhesive element 40 are depicted as being 
positioned adjacent to each other and betWeen a surface 51‘ 
and a platen 52‘ of a bonding apparatus, Which may be the 
same bonding apparatus utiliZed during the second step. 
Surface 51‘ may be a stationary component of the bonding 
apparatus. Platen 52‘, Which is heated to an appropriate 
temperature, then translates toWard surface 51‘ and com 
presses second textile element 30 and adhesive element 40. 
The combination of the heat and pressure supplied by platen 
52‘ elevates the temperature of adhesive element 40 and 
ensures contact betWeen second textile element 30 and 
adhesive element 40, thereby causing a portion of adhesive 
element 40 to in?ltrate the structure of second textile ele 
ment 30. Upon subsequent cooling, a portion of adhesive 
element 40 solidi?es around the individual ?bers or ?la 
ments in second textile element 30, thereby forming the ?rst 
bond. FIGS. 1-4 depict ?rst textile element 20, second textile 
element 30, and adhesive element 40 folloWing the second 
step. 

[0065] The melting temperature of adhesive element 40 is 
generally the same in the fourth step as during the second 
step. The same temperature and pressure may, therefore, be 
applied to form the second bond. Depending upon the speed 
With Which the third step is performed, residual heat may 
remain Within adhesive element 40 prior to the application 
of heat and pressure in the fourth step. Accordingly, the time 
period for the application of the heat and pressure may be 
shortened to account for the residual heat. 

Further Textile Joining Con?gurations 

[0066] With respect to article 10, aperture 23 and aperture 
43 are formed on interior portions of ?rst textile element 20 
and adhesive element 40, respectively. That is, apertures 23 
and 43 are spaced inWard from the outer edges of elements 
20 and 40. The general method disclosed above, hoWever, 
may be applied to con?gurations Wherein apertures are 
formed in edge portions of one or more of the elements. For 
example, FIG. 11 depicts an article 10b that includes a ?rst 
textile element 20b, a second textile element 30b, and an 
adhesive element 40b. In forming article 10b, adhesive 
element 40b is bonded to ?rst textile element 20b and an 
aperture, Which corresponds With aperture edge 22b, is 
de?ned on an edge portion of both ?rst textile element 20b 
and adhesive element 40b, rather than through interior 
portions. In other Words, the apertures in ?rst textile element 
20b and adhesive element 40b are not spaced from all outer 
edges of the elements. Adhesive element 40b is then utiliZed 
to join ?rst textile element 20b With second textile element 
30b. In this con?guration, therefore, textile element 40b 
extends into an interior portion of article 10b and shares a 
common outer edge With ?rst textile element 20b. 

[0067] Referring to FIG. 12 an article 10c having a ?rst 
textile element 20c, a second textile element 30c, and an 
adhesive element 40c is depicted. An aperture corresponding 
With aperture edges 22c and 22c‘ is de?ned through both ?rst 
textile element 20c and adhesive element 40c. Whereas the 
aperture extends through an interior portion of ?rst textile 
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element 20c, the aperture is positioned on an edge portion of 
adhesive element 40c. Accordingly, adhesive element 40 
only extends partially around the aperture formed through 
?rst textile element 20c and does not extend along the 
portion of the aperture de?ned by aperture edge 22c‘. In this 
con?guration, adhesive element 40c joins ?rst textile ele 
ment 20c With second textile element 30c, but a portion of 
the edge of second textile element 30c remains unbonded to 
?rst textile element 20c. That is, second textile element 20c 
remains unbonded along aperture edge 22c‘. This con?gu 
ration may be utiliZed, for example, to provide a pocket or 
access opening through article 10c. 

Conclusion 

[0068] The general method described above may be 
applied to a Wide range of products to join various textile 
elements. An article formed through the method has advan 
tages over articles formed through conventional seWing 
techniques. For example, the article may include textile 
elements With any practical shape, Whether the shape 
includes angles, small-radius curves, or other complex fea 
tures. From an aesthetic perspective, the ability to join 
elements With any practical shape provides the capacity to 
incorporate a functional graphic into the article. As dis 
cussed With respect to articles 10a and 10d, a mesh material 
may be integrated into the article that serves to ventilate the 
article and provide a speci?c aesthetic to the article. In 
addition, edges of the elements do not need to be surged, 
hemmed, or turned to prevent unraveling or fraying. Fur 
thermore, the seams generally have a thickness of tWo textile 
layers, rather than the three or more produced through 
conventional seWing techniques. 

[0069] The present invention is disclosed above and in the 
accompanying draWings With reference to a variety of 
embodiments. The purpose served by the disclosure, hoW 
ever, is to provide an example of the various features and 
concepts related to the invention, not to limit the scope of the 
invention. One skilled in the relevant art Will recogniZe that 
numerous variations and modi?cations may be made to the 
embodiments described above Without departing from the 
scope of the present invention, as de?ned by the appended 
claims. 

That Which is claimed is: 
1. A method of joining a plurality of textile elements, the 

method comprising the steps of: 

providing a ?rst textile element, a second textile element, 
a third textile element, and an adhesive element; 

forming a ?rst bond betWeen the third textile element and 
the adhesive element, 

forming a second bond betWeen the second textile ele 
ment and the adhesive element, thereby joining the 
third textile element and the second textile element; and 

attaching the joined second and third textile elements to 
the ?rst textile element. 

2. The method of claim 1, Wherein the step of forming the 
?rst bond includes heating the adhesive element and the 
third textile element. 

3. The method of claim 2, Wherein the step of forming the 
?rst bond includes applying pressure to the adhesive element 
and the third textile element. 
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4. The method of claim 2, wherein the step of forming the 
?rst bond includes applying pressure With a platen of a 
heated press. 

5. The method of claim 1, Wherein the step of forming the 
?rst bond includes locating the ?rst bond in a spaced 
relationship With all outer edges of the second textile ele 
ment. 

6. The method of claim 1, Wherein the step of forming the 
?rst bond includes locating the ?rst bond in a spaced 
relationship With at least some outer edges of the second 
textile element. 

7. The method of claim 1, Wherein the step of providing 
a third textile element includes forming an aperture Within 
the third textile element. 

8. The method of claim 1, Wherein the step of attaching 
the joined second and third textile elements to the ?rst textile 
element includes bonding the joined second and third textile 
elements to the ?rst textile element. 

9. The method of claim 1, Wherein the step of attaching 
the joined second and third textile elements to the ?rst textile 
element includes seWing the joined second and third textile 
elements to the ?rst textile element. 

10. The method of claim 1, Wherein the step of forming 
the second bond includes heating the adhesive element and 
the second textile element. 

11. The method of claim 10, Wherein the step of forming 
the second bond includes applying pressure to the adhesive 
element and the second textile element. 

12. The method of claim 11, wherein the step of forming 
the second bond includes applying pressure With a platen of 
a heated press. 

13. The method of claim 1, further including a step of 
shaping the second textile element, and third textile element, 
and the adhesive element to have substantially similar 
dimensions. 

14. The method of claim 1, further including a step of 
selecting the adhesive element to include a thermoplastic 
polymer material. 

15. The method of claim 1, Wherein the step of providing 
a ?rst and second textile element includes using a mesh 
material. 

16. Amethod of joining a plurality of textile elements, the 
method comprising the steps of: 

providing a ?rst textile element, a second textile element, 
and an adhesive element; 

forming a ?rst bond betWeen the second textile element 
and the adhesive element through the application of 
heat and pressure, 

forming a second bond betWeen the ?rst textile element 
and the adhesive element through the application of 
heat and pressure, thereby joining the second textile 
element and the ?rst textile element; and 

attaching the joined ?rst and second textile elements to an 
article of clothing. 

17. The method of claim 16, Wherein the step of providing 
an adhesive element includes selecting the adhesive element 
to include one of a group consisting of polyamide, polyester, 
polyole?n, and vinyl. 

18. The method of claim 16, Wherein the step of providing 
an adhesive element includes selecting the adhesive element 
to include a polyurethane material. 
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19. The method of claim 16, Wherein the steps of forming 
the ?rst and second bonds include applying the heat and the 
pressure With a platen of a press. 

20. The method of claim 16, Wherein the step of providing 
a ?rst and second textile element includes using a mesh 
material for one of the ?rst or second textile elements. 

21. The method of claim 16, further including a step of 
shaping the ?rst textile element, the second textile element, 
and the adhesive element to have substantially similar 
dimensions. 

22. The method of claim 16, Wherein the step of attaching 
the joined ?rst and second textile elements to the article of 
clothing includes bonding the joined ?rst and second textile 
elements to the article of clothing. 

23. The method of claim 16, Wherein the step of attaching 
the joined ?rst and second textile elements to the article of 
clothing includes seWing the joined ?rst and second textile 
elements to the article of clothing. 

24. An article comprising: 

a ?rst textile element; 

a second textile element extending over the ?rst textile 
element and connected to the ?rst textile element; and 

a third textile element extending over the second textile 
element and bonded to the second textile element 
through the use of an adhesive element. 

25. The article of claim 24, Wherein the bonded second 
and third textile elements are bonded to the ?rst textile 
element. 

26. The article of claim 24, Wherein the bonded second 
and third textile elements are seWn to the ?rst textile 
element. 

27. The article of claim 24, Wherein the adhesive element 
includes a thermoplastic polymer material. 

28. The article of claim 24, Wherein the adhesive material 
includes a polyurethane material. 

29. The article of claim 24, Wherein the article is incor 
porated into an article of apparel. 

30. The article of claim 24, Wherein the ?rst and second 
textile elements are made of a mesh material. 

31. The article of claim 24, Wherein the second textile 
element is made of a mesh material to form a vent in the 
article. 

32. The article of claim 31, Wherein the second textile 
element is shaped to form a functional design. 

33. The article of claim 24, Wherein the second and third 
textile elements, and the adhesive element each de?ne an 
outer perimeter, Wherein the perimeters of the second and 
third textile elements, and the adhesive element, have pro 
portional dimensions. 

34. An article comprising: 

a ?rst textile element; 

a second textile element extending over the ?rst textile 
element; and 

a third textile element extending over the second textile 
element and bonded to the second textile element 
through the use of an adhesive element, the bonded 
second and third textile elements are seWn to the ?rst 
textile element. 

35. The article of claim 34, Wherein the adhesive element 
includes a thermoplastic polymer material. 
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36. The article of claim 34, wherein the adhesive material 
includes a polyurethane material. 

37. The article of claim 34, Wherein the article is incor 
porated into an article of apparel. 

38. The article of claim 34, Wherein the ?rst and second 
teXtile elements are made of a mesh material. 

39. The article of claim 34, Wherein the second teXtile 
element is made of a mesh material to form a vent in the 
article. 

40. The article of claim 39, Wherein the second teXtile 
element is shaped to form a functional design. 
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41. The article of claim 40, Wherein an outer edge of the 
second teXtile element and an outer perimeter of the adhe 
sive elernent have substantially similar dimensions. 

42. The article of claim 34, Wherein the second and third 
teXtile elements, and the adhesive elernent each de?ne an 
outer perirneter, Wherein the perirneters of the second and 
third teXtile elements, and the adhesive elernent, have pro 
portional dirnensions. 


